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We Claim: 




1. A cyclone separator for separating a material from a fluid 

comprising a longitudinally extending body having a wall extending 
around an internal! cavity, the wall having an inner surface, the 
internal cavity havijng, in transverse section, an irmer portion in 
which the fluid rotates when the separator is in use and at least one 
outer portion positioned external to the inner portion and contiguous 
10 therewith, the outet portion of the cavity extending outwardly from 
the inner portion of the cavity and defining a zone in which at least a 
portion of the fluid expands outwardly as it rotates in the plane defined 
by the transverse sectiqp, the portion of the fluid in the outer portion 
of the cavity having different fluid flow characteristics compared to 
1^' those of the fluid rotatMg in the inner portion of the cavity which 
promote the separation o* the material from the fluid. 



2. The separato\ as claimed in claim 1 wherein the inner 

~ N 

surface of the wall is configured to impart changes in the rate of 
20 acceleration to the portion of the fluid as it rotates in the plane defined 
by the transverse section. 

3, The separator as claimed in claimj^wherein the wall is 
configured to continuously impart changes in the rate of acceleration to 

25 the fluid as it rotates in the plane defined by the transverse section. 



4. The separator as claimed in claim 1 wherein the wall 

interacts with the portion of the fluid to impafTto^ the portion of the 
fluid a different speed, a different direction of travel or a different 
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velocity compared to that of the fluid rotating in the inner portion of 
the cavity. 




10 



15 



25 



5. The separator as claimed in claim 1 wherein the cavity has 

a plurality of outer portions. "^""^ 

le separator as claimed in cl aim 1 wherein the inner 
surface of the Wall is configured to interact with the portion of the fluid 
to create a dead air space in the outer portion of the cavity. 



7. The separator as claimed in claim 6 wherein the dead air 

space extends lojngitudinally in the same dit^ectiorT^s the separator. 




The separator as claimed in claim 1 wherein the outer 
portion has a receiving portion for receiving the material which is 
separated from the fluid. 



j/. The separator as claimed in (A^^ti^jf^^T^x^ the separator 

is vertically disposed and the receiving portion is positioned towards 
the lower end of the separator and comprises a collecting chamber in 
which the separated material is collected. 

^10. The separator as claimed in claim^Sjvvherein the separator 

has an upstream lend and a downstream end and the receiving portion 
is positioned towrds the downstream end of the separator and is in 
flow communicatipn with a chamber downstream thereof. 

11. The separator as claimed in claim 5 wherein the irmer 

surface of the wall\ around each of the outer portions is configured to 




• 




10 



longitudinally 
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interact with thje portion of the fluid to create a dead air space in each of 
the outer portions of the cavity, and each of the dead air spaces extends 
in the same direction as the separator. 

The separator as claimed in claiml^ wherein each of the 
outer portions has an upstream end and a downstream end, the 
upstream end of at least one of the portions longitudinally positioned 
at a portion of the inner surface different to the position of the 
upstream end of another outer portion. 





20 



The separator as claimed in claim Xl wherein the 
upstream end of at least one of the outer portions~is~^longitudinally 
positioned at a portion of the inner surface adjacent the downstream 
end of another outer portion. 



14. The separator as claimed in claim 1 wherein the rotation 

of the fluid inl the inner portion defines a first cyclone and the irmer 
surface of the wall is configured to interact with the portion of the fluid 
to cause the portion to rotate to define at least one second cyclone 
exterior to the first cyclone. 



25 



15. TheWparator as claimed in claim_5_Jwherein the rotation 

of the fluid in the inner portion defines a first cyclone and the inner 
surface of the wall around each of the outer portions is configured to 
interact with the pbrtion of the fluid to cause the portion to rotate to 
define at least one ^^cond cyclone exterior to the first cyclone in each of 
the outer portions. 



The separator as claimed in cl aim _ \. wherein the rotation 
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of the fluid in the inner portion defines a first cyclone and the inner 
surface of the wall around the outer portion is configured to interact 
with the portion of the fluid to create a dead air space in the outer 
portion of thelcavity and to cause the portion to rotate to define at least 
one second cyAlone exterior to the first cyclone. 

17. The separator as claimed in Gl^im^l wherein the fluid 
which is introduced into the cyclone comprises a gas which has a 
material selectea from the group consisting of solid particles, a liquid, a 
second gas and W mixture thereof contained therein and a portion of 
the material is removed from the gas as the gas passes through the 
separator. \ 

18. The ^parator as claimed in c laim l ^wherein the fluid 
which is introducea into the cyclone comprises a liquid which has a 
material selected from the group consisting of solid particles, a second 
liquid, a gas and a mixture thereof contained therein and a portion of 
the material is remoWed from the liquid as the liquid passes through 
the separator. \ 

19. The separator as claimed in claim 1 wherein the fluid 
which is introduced into the cyclone comprises at least two fluids 
having different densities and the inner wall includes at least a portion 
which is configured to decrease the rate of acceleration of the fluid as it 
passes through that portion of the separator. 



20. The separator as^l^ipied in clairo-l-wherein the separator 

comprises a dirt filter for a yacuum cjeaner. 
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21. The separator as claimed in daiin^l wherein the separator 
comprises an air inlet for turbo machinery. 

22. The separator as claimed in clain\ 1 wherein the separator 
5 comprises treatment apparatus, positioned upstream of a fluid pump. 

23. The seuammr as claimed in claiiirt wherein the separator 
comprises treatment apparatus p93itit5ned upstream of a pump for a 
gas. 

10 

24. The separator as claimed in claimj^ wherein the separator 
comprises treatment apparatus positioned upstream of a pump for a 

liquid. 

15 25. The separator as claimed in claim 5 wherein the outer 

portions are positioned symmetrically around^Sie^nner portion. 



The separator as claimed in claim 5 wherein the outer 
portions are positioned nonrsymmetrically around the inner portion. 

20 

27: The separator as claimed in ,^lai m 5 wherein the outer 

portions extend contiguously around the inner portion. 

28!. The separator as claimed in claim 1 wherein the 

25 transverse cross-sectional area of the outer portion is less than the 
transverse cross sectional area of the inner portion. 

The separator as claimed in claim 1 wherein the 



transverse cross-sectional area of the outer portion is the same as the 
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transverse cross sectional area of the inner portion. 

The separator as claimed in claim 1 wherein the 
transverse cross-sectional area of the outer portion is greater than the 
transverse cross sectional area of the inner portion. 






The separator as claimed in c laim 1 wherein the outer 
portion comprises a helix. 

32. A cyclone separator for separating a material from a fluid 
comprising a Ibngitudinally extending body having a wall which, in 
transverse section, extends in a continuous closed path, the wall 
having a non-baffled inner surface which defines an internal cavity, 
the internal caviw having an inner portion in which the fluid rotates 
when the separator is in use, and at least one outer portion positioned 
external to the inner portion and contiguous therewith defining a zone 
in which the wall is configured to impart to at least a portion of the 
fluid as it rotates \ in the plane defined by the transverse section 
different fluid flowA characteristics compared to those of the fluid 

20 rotating in the inner portion of the cavity which promote the 
separation of the material from the fluid. 

33. The separator as claimed in claim^2 wherein the wall is 
configured to impart changes in the rate of^acceleration to the portion 

25 ohthe fluid as it rotates in the plane defined by the transverse section. 

The separator as claimed in claim 32 wherein the wall is 
configured to direct the portion of the fluid~Tr[t?rlhe outer portion of 
the cavity. 
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215. The separator as claimed in cledm^JBl wherein the wall 

interacts with the portion of the fluid to impart^ to the portion of the 
fluid a different speed, a different direction of travel or a different 
5 velocity compared to that of the fluid rotating in the inner portion of 
the cavity. 

3^ The separator as claimed in claijn^ wherein the cavity 

has a plurality of outer portions. 

10 ^ 

37. The separator as claimed in claim^^SST wherein the inner 

surface of the wall is configured to interact wirtTtKrportion of the fluid 
to create a dead air space in the outer portion of the cavity, 

15 38. The separator as claimed in claim 37 wherein the dead air 

space extends longitudinally in the same direction as the separator. 

3^ The separator as claimed in claim ^jwherein the outer 

portion has a receiving portion for receiving the material which is 
20 separated from the fluid. 

The separator as claimed in claim 39 wherein the 
separator is vertically disposed and the receiving portion is positioned 
towards the lower end of the separator and comprises a collecting 
25 chainber in which the separated material is collected. 

The separator as claimed in cldixra^^ wherein the 
''separator has an upstream end and a downstream end and the 
receiving portion is positioned towards the downstream end of the 
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separator cind is in flow communication with a chamber downstream 
thereof. 

42. The separator as claimed in claim 36 wherein the inner 

sxirface of the wall around each of the outer portions is configured to 
interact with the portion of the fluid to create a dead air space in each of 
the outer portions of the cavity, and each dead air space extends 
longitudinally in tHe same direction as the separator. 

The separator as claimed in claim ^ wherein each of the 
outer portions has an upstream end and a downstream end, the 
upstream end of at least one of the portions longitudinally positioned 
at a portion of the inner surface different to the position of the 
upstream end of another outer portion. 

% # 

44. The separator as claimed in claim wherein the 

upstream end of at least one of the outer portions is longitudinally 
positioned at a portion of the inner surface adjacent the downstream 
end of another outer portion. 



5, \ The separator as claimed in claim 32 wherein the rotation 
of the fluid in the inner portion defines a first cyclone and the irmer 
surface of the wall is configured to interact with the portion of the fluid 
to cause the portion to rotate to define at least one second cyclone 
exterior to me first cyclone. 



46. T 
of the fluid ir 
surface of the 



le separator as claimed in cla im 3 2^wherein the rotation 
the inner portion defines a first cyclone and the inner 
fcvall around the outer portion is configured to interact 




10 
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with the portion of the fluid to create a dead air space in the outer 
portion of the! cavity and to cause the portion to rotate to define at least 
one second cyclone exterior to the first cyclone. 

47. The separator as claimed in claim 36 wherein the rotation 

of the fluid in Ithe inner portion defines a first cyclone and the inner 
surface of the wall around each of the outer portions is configured to 
interact with the portion of the fluid to cause the portion to rotate to 
define at least one second cyclone exterior to the first cyclone in each of 
the outer portior 



48. The separator as claimed in cl4ir(i^2 wherein the 

separator comp>rises a dirt filter for a vacuum cleaner. 

15 49. The separator as claimed in claim^32 wherein the 

separator comprises an air inlet for turbo machinery. 



50. The ^Mrator asXclaimed in claim 32 wherein the 

separator comprises/treatment apparatus positioned"u^stream of a fluid 
20 pump. 



25 



51. 



separator compnisej 
pump for a gas. 



The/ seoacator as claimed in claim 32 wherein the 



treatment/^paratus positionedTTipstream of a 



52. The separators as claimed in claiin^^2_ wherein the 

separator comprises treatment apparatus positioned upstream of a 
pump for a liquid. 
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52(1 The separator as claimed in claim 36 wherein the outer 

portions are positioned symmetrically around the irmer portion. 

S4i. The separator as claimed in claim^37 herein the outer 

portions are positioned non-symmetrically around the inner portion. 

The separator as claimed in clahnSb wherein the outer 
portions extend contiguously around the inner portion. 







The separator as claimed in clain^^ the transverse 

cross-sectional area of the outer portion is less than the transverse cross 
sectional area of the inner portion. 

The separator as claimed in claim wherein the 
transverse cross-sectional area of the outer portlorTis^he same as the 
transverse cross sectional area of the inner portion. 

58. The separator as claimed in clai m wherein the 

transverse cross-sectional area of the outer portion is greater than the 
transverse cross sectional area of the inner portion. 

The separator as claimed in claim wherein the outer 
portion comprises a helix. 



60. A cyclone separator for separating a material from a fluid 

comprising a lomgitudinally extending separator having a wall, the 
wall having an inner surface and defining an internal cavity within 
which the fluid rotates when the separator is in use, the inner surface 
of the wall defined\by, in transverse section, a continuous non-circular 



InedVby, 




convex 
within th^ 
portion 



closed 



^^j>ath. 
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path, the cavity having an inner portion positioned 
non-circular convex closed path and at least one outer 
the inner portion and the non-circular convex closed 



between 



J"- 
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The separator as claimed in cl^iir^^ wherein the 
longitudinally extending body has a longitudinal axis and at least a 
portion of the longitudinal extent of the inner wall of the separator is 
defined by a curve swept 360 degrees around the axis along the 
continuous non-circular convex closed path. 

The separator as claimed in claim 61 wherein one portion 
of the contiAiuous non-circular convex closed path defines a dead air 
space in which a portion of the material settles out from the fluid and 
has a receivmg portion for receiving the material which is separated 
from the fluid! in the portion. 




4 




The separator as claimed in claiiiL^^O^ wherein the cavity 
has a plurality of outer portions, 

j64. The separator as claimed in claim 60 wherein the irmer 

surface of the Wall is configured to interact with the portion of the fluid 
to create a dqad air space which extends longitudinally in the same 
direction as the separator. 

65. The separator as claimed in clai m 63 w herein the rotation 

of the fluid in trie inner portion defines a first cyclone and the inner 
surface of the wall aroimd each of the outer portions is configured to 
interact with the portion of the fluid to cause the portion to rotate to 
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define at least one second cyclone exterior to the first cyclone in each of 
the outer portions. 




66. Th* separator as claimed in clairn^60 wherein the rotation 

5 of the fluid in tne inner portion defines a first cyclone and the irmer 
surface of the wall around the outer portion is configured to interact 
with the portion \of the fluid to create a dead air space in the outer 
. portion of the cavity and to cause the portion to rotate to define at least 
^ uone second cyclon^ exterior to the first cyclone 



r 
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67. . The separator as claimed in claim^ wherein the outer 
portion of the innen surface of the wall is defined by, in transverse 
section, at least two or straight lines. 

68. The separator as claimed in claiin_60 wherein the inner 
surface of the wall is defined by, in transverse section, a plurality of 
straight lines which al>proximate a continuous non-circular convex 
closed path. 
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